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DETAILED ACTION 

1 . The applicant's response filed 6/14/07 has been considered. Claims 39-40, 43- 
48, 50-58, 61-68, 73, 76 and new added claims 77-79 are presented for examination. 
Claims 1-38, 41-42, 49, 59-60, 69-72, 74-75 have been canceled. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made In this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 39, 44-47, 56-58, 67-68, 73, and 77-79 are rejected under 35 
U.S.C. 102(b) as being anticipated by Wong et al., US 2002/0078061 A1 (hereinafter 
Wong). 

Claim 39, Wong teaches an apparatus comprising: 
a cache to hold a first cache line (e.g., fig. 4, el. 407, 41 1 ; [0035]) and 
a correlation prefetcher to prefetch to the cache a second cache line correlated 
with the first cache line (e.g., [0018]; [0026]), wherein the correlation prefetcher is to 
identify the second cache line as being correlated with the first cache line based on an 
age of the second cache line relative to that of the first cache line (i.e., time or 
reference; e.g., [0017], [0019]-[0022], [0026]). 

Claim 58, Wong teaches a method comprising: 
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holding a first cache line in a cache (e.g., fig. 4, el. 407, 41 1 ; [0035]); 
identifying a second cache line correlated with the first cache line based on an 
age of the second cache line relative to that of the first cache line (i.e., time or 
reference; e.g., [0017], [0019]-[0022], [0026]) (e.g., [0018]; [0026]); and 
prefetching the second cache line to the cache (e.g., [0018]; [0026]). 

Claim 73, Wong teaches a system comprising: 

a processor including a cache to hold a first cache line (e.g., fig. 4, cache 407) 
and including a correlation prefetcherto prefetch to the cache a second cache line 
correlated with the first cache line (e.g., [0015]; [0035]) based on an age of the second 
cache line relative to that of the first cache line (i.e., time or reference; e.g., [0017], 
[0019]-[0022], [0026]) (e.g., [0018]; [0026]); and 

memory coupled to said processor (e.g., fig. 4, els. 413, 400). 

Claim 77, Wong teaches an apparatus comprising: 
a cache to hold a first cache line (e.g., fig. 4, el. 407, 41 1 ; [0035]); and 
a correlation prefetcher to prefetch to the cache a second cache line correlated 
with the first cache line (e.g., [0018]; [0026]), the correlation prefetcher is to identify the 
second cache line as being correlated with the first cache line based on how frequent 
the second cache line is loaded subsequent to the first cache line (i.e., other than most 
recently used; prefetch hits; e.g., [0026]) or [0022]). 
Claim 78, Wong teaches a method comprising: 
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holding a first cache line in a cache (e.g., fig. 4, el. 407, 411; [0035]); 

identifying a second cache line correlated with the first cache line based on how 
frequent the second cache line is loaded subsequent to the first cache line (i.e., other 
than most recently used; prefetch hits; e.g., [0026]) or [0022]); and 

prefetching the second cache line to the cache (e.g., [0018]; [0026]). 

Claim 79, Wong teaches a system comprising: 

a processor including a cache to hold a first cache line (e.g., fig. 4, cache 407) 
and including a correlation prefetcher to prefetch to the cache a second cache line 
correlated with the first cache line (e.g., [0015]; [0035] based on how frequent the 
second cache line is loaded subsequent to the first cache line (i.e., other than most 
recently used; prefetch hits; e.g., [0026]) or [0022]); and 

memory coupled to said processor (e.g., fig. 4, els. 413, 400). 



Claims 44-47, 56, 57, 67, 68, Wong teaches the correlation prefetcher is to 
identify the second cache line based on a link associated with the first cache line (i.e., 
miss address, set, time or reference or key-successor; e.g., [0017] [0019]-[0022]); the 
cache is to hold the link in association with the first cache line (e.g., [0035]); the 
correlation prefetcher is to identify a correlated cache line for multiple cache lines (e.g., 
[0026]); the correlation prefetcher is to generate a link identifying a correlated cache line 
for multiple cache lines (e.g., [0026]); the cache is to hold a third cache line and wherein 
the correlation prefetcher is to prefetch a fourth cache line based on how recent the 
fourth cache line has been used if the correlation prefetcher is to not prefetch a cache 
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line correlated with the third cache line (e.g., [0026]; [0027]); the cache is to hold a third 
cache line and wherein the correlation prefetcher is to prefetch a fourth cache line 
based on how frequent the fourth cache line has been used if the correlation prefetcher 
is to not prefetch a cache line correlated with the third cache line (i.e., other than most 
recently used; prefetch hits; e.g., [0026]) or [0022]). 

4. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



5. Claims 40, 50-55, 62-66, and 76 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong et a!., US 2002/0078061 A1 (hereinafter Wong) as applied to 
claims 39, 58, 73 above, and further in view of Dean et al. US 2002/0152361 (herein 
after Dean). 

Claims 40, 50-55, 62-66, and 76, Wong shows the claimed limitations as 
discussed above. Wong does not explicitly show the second cache line from another 
cache; the second cache line to replace the first cache line; a predictor to identify 
whether the first cache line Is to be replaced; the predictor is to identify whether the first 
cache line is to be replaced based on instructions that used the first cache line during a 
current residency in the cache; the predictor is to identify whether the first cache line Is 
to be replaced based on an age of the first cache line relative to an age value; the 
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predictor is to identify whether the first cache line Is to be replaced based on an age of 
the first cache line relative to that of other cache lines In the cache and relative to an 
age value; the predictor is to identify whether the first cache line Is to be replaced based 
on whether the first cache line is likely to be used at an age beyond an age value. Dean 
shows the second cache line from another cache (e.g., [0025]; the second cache line to 
replace the first cache line (e.g., [0025]); a predictor to identify whether the first cache 
line is to be replaced (e.g., [0025]; [0017]); the predictor Is to identify whether the first 
cache line is to be replaced based on instructions that used the first cache line during a 
current residency in the cache (e.g., [0025]; [0017]); the predictor Is to identify whether 
the first cache line is to be replaced based on an age of the first cache line relative to an 
age value (e.g., [0025]; [001 7]); the predictor is to identify whether the first cache line Is 
to be replaced based on an age of the first cache line relative to that of other cache 
lines In the cache and relative to an age value (e.g., [0025]; [0017]; [0032]); the 
predictor is to identify whether the first cache line is to be replaced based on whether 
the first cache line is likely to be used at an age beyond an age value (e.g., [0025]; 
[0017]; [0032]). It would have been obvious to one of ordinary skill In the art at the time 
the invention was made to apply the teaching of Dean into the system of Wong because 
it would improve cache hit rate and system performance. 



6. Claim 48 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Wong et 
al., US 2002/0078061 A1 (hereinafter Wong), in view of Witt US 6332187. 
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Claim 48, Wong shows the claimed limitations as discussed above and shows 
the correlation prefetcher is to identify from one set of a cache a correlated cache line 
for multiple cache lines in the one set (e.g., [0015]). Wong does not explicitly show a 
set associative cache. Witt shows a set associative (e.g., col. 10, lines 20-30). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to apply the teaching of Witt Into the system of Wong because it would reduce 
complexity and increase speed of a cache in the system. 

7. Claims 43 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong et al„ US 2002/0078061 A1 (hereinafter Wong) as applied to claims 39, 58, 
above, and further In view of Dean et al. US 2002/0152361 (herein after Dean) and Witt 
US 6332187. 

Claims 43 and 61 , Wong shows the claimed limitations as discussed above and 
teaches the first and second cache lines in a same set (e.g., [0015]). Wong does not 
explicitly show the second cache line from another cache. Dean shows the second 
cache line from another cache (e.g., [0025]). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the teaching of Dean 
into the system of Wong because it would improve cache hit rate and system 
performance. The combination of Wong and Dean does not explicitly show a set 
associative cache. Witt shows a set associative (e.g., col. 10, lines 20-30). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to apply the teaching of Witt into the combined system of Wong and Dean because it 
would reduce complexity and increase speed of a cache in the system. 

8. Applicant's arguments filed 6/14/07 have been fully considered but they are not 
persuasive. 

9. In the remarks the applicant argued that Wong did not teach "wherein the 
correlation prefetcher is to identify the second cache line as being correlated with the 
first cache line based on an age of the second cache line relative to that of the first 
cache line" or "identifying a second cache line correlated with the first cache line based 
on an age of the second cache line relative to that of the first cache line" or "a 
con-elation prefetcher to prefetch to the cache a second cache line correlated with the 
first cache line based on an age of the second cache line relative to that of the first 
cache line" with respected to claims 39, 58, and 73. 

The examiner disagreed to the applicant argument because Wong teaches 
wherein the correlation prefetcher is to identify the second cache line as being 
con-elated with the first cache line based on an age of the second cache line relative to 
that of the first cache line (i.e., time or reference; e.g., [0017], [0019]-[0022], [0026]); 
identifying a second cache line con-elated with the first cache line based on an age of 
the second cache line relative to that of the first cache line (i.e., time or reference; e.g., 
[0017], [0019]-[0022], [0026]) (e.g., [0018]; [0026]); or prefetcher to prefetch to the 
cache a second cache line correlated with the first cache line (e.g., [0015]; [0035]) 
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based on an age of the second cache line relative. to that of the first cache line (i.e., time 
or reference; e.g., [0017], [0019H0022], [0026]) (e.g., [0018]; [0026]). 

In particular, according to Wong, [0026] teaches prefetching based on age 
because Wong teaches the use of most recently used priority where in the most 
recently (new) or least recently (old) is the length of time during which a cache line has 
existed correlated to another cache line. Also, Wong, [0017], [0019]-[0022], teaches 
identifying a cache line as being con^elated with a first cache line based on age or length 
of time (e.g., previous, present, time 5) during which a cache line has existed. 

1 0. The other of Applicant's arguments have been considered but are moot in view of 
the new grounci(s) of rejection. 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Denise Tran whose telephone number is (571) 272- 
4189. The examiner can normally be reached on Monday and Thursday from 8:45 a.m. 
to 5:15 p.m.. The examiner can also be reached on alternate Friday 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sanjiv Shah, can be reached on 571-272-4098. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Denise Tran 




9/13/07 



